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         In many countries inward foreign direct investment (FDI) typically concentrates in a few 
regions. However, there is little empirical evidence on whether spatially concentrated FDI boosts 
economic growth in other regions within the same country. We use a dataset that covers 96% of 
Chinese cities from 1996–2004 and find that “inter-regional spillovers” from FDI concentrated in 
China’s coastal cities have a positive and significant effect on the growth of inland cities. In 
addition, an inland city’s industrial development affects its absorptive capacity to gain such inter-
regional spillovers from coastal FDI. 
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1. Introduction  
Many developing countries show continuous enthusiasm for attracting foreign direct 
investment (FDI). Extensive empirical studies using country-level and firm-level data generally 
confirm that FDI increases economic growth of recipient countries by bringing physical capital, 
advanced technology, and management expertise (see for example, Borensztein [1]; Keller and 
Yeaple [2]). In many recipient countries, however, FDI is geographically concentrated in a few 
regions. In India, between 2001 and 2005, 65.5% of FDI inflows concentrated in only five of the 
twenty-five states.
1
 A similar pattern appears in Brazil, Indonesia, Lithuania, and Russia.
2
 In 
China, 90% of FDI inflows consistently cluster in the coastal regions that account for 40% of the 
population and 30% of the land area. This spatial concentration raises the concern that FDI 
inflows lead to unbalanced regional growth and widen income inequality across regions within 
an FDI recipient country. This concern is supported by many empirical studies in India 
(Nunnenkamp and Stracke [3]) and in China (Fujita and Hu [10]; Jian et al. [11]; Lin and Liu 
[12]; Ng and Tuan [13] ; Zhang and Zhang [14]).  
However, such concern ignores the inter-regional spillover effects through which FDI 
concentrated in a few regions may contribute to the economic growth of other regions. If the 
inter-regional spillover effects of FDI exist and are economically significant, then, such concern 
is overstated. For many developing countries, the growth effects of spatially concentrated FDI on 
FDI-scarce regions may determine the desirability of a liberal FDI policy. More importantly, a 
region’s absorptive capacity determines its ability to reap the benefit from inter-regional 
                                                 
1
 See Nunnenkamp and Stracke [3]. In 2001-2005, almost 26% of overall approved FDI was located in Maharashtra, 
followed by Delhi (13.6 %), Karnataka (11.3%), Gujarat (8.3%) and Tamil Nadu (6.3%). Aggarwal [4] and Purfield 
[5] provide a similar discussion. 
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spillovers, and understanding what affect a region’s absorptive capacity may have policy 
implications for how a poor, FDI-scarce region can gain from concentrated FDI. 
China provides a useful setting for studying inter-regional spillovers. First, China has a 
large land area and substantial geographic variations in economic activity. China is landlocked 
on the west and the north, the inland region; coastal regions are mainly on the east and the south. 
After decades of industrial development under the centrally planned economy, mining and heavy 
industries are heavily concentrated in inland provinces while most light industries are 
concentrated in the coast. 
3
 Second, China also displays apparent FDI spatial concentration and 
regional income inequality. Coastal regions have geographical advantages for export-oriented 
FDI (Liu et al [16] ; Zhang and Felmingham [17] ) and also offer larger domestic markets for 
foreign firms serving local customers (Amiti and Javorcik [18]. Furthermore, China’s gradual 
reform policy favored coastal regions by establishing special economic zones and offering 
preferential tax treatments (Branstetter and Feenstra [19]). Figure 1 illustrates the clustering of 
FDI inflows in China over the period 1996–2004. The most attractive provinces for foreign 
investors are along the coast. Figure 2 shows increasing coast-inland disparity in terms of total 
FDI inflows and FDI per capita, respectively. Coastal provinces enjoy at least 5 times more FDI 
and 7 times more FDI per capita than inlad provinces during the sample years. Figures 3 
provides plots of the standard deviations of FDI inflows and real GDP per capita in the sample 
and once again reflect the increasing FDI concentration in coastal region and income disparity 
across China. 
                                                 
3
 Two main reasons help explain this industry location pattern. First, at the beginning of its founding in 1949, China 
feared potential foreign military attacks and, hence, allocated heavy industries in remote inland regions (Gao [15]). 


















FDI concentrated in coastal regions may have boosted economic growth of FDI-scarce, 
inland regions in China. This paper aims to use the Chinese city level data to quantify the 
magnitude of such inter-regional spillover effects resulting from FDI concentrated in coastal 
regions and to test how an inland city’s industrial development affects its absorptive capacity to 
benefit from such inter-regional spillovers. This study is particularly relevant to China since 
China’s regional development policies favor coastal regions to attract FDI and hope the fast 
coastal growth can drive economic growth in poor inland regions. The analysis of growth effects 
of coastal FDI on inland cities can shed light on the effectiveness of these policies and on the 
channels through which inland cities benefit from distant coastal FDI.  
We make three contributions to the literature. There is little empirical evidence on the 
existence and magnitude of inter-regional spillover effects from inward FDI, especially, on inter-
regional spillovers from coastal FDI to inland regions. Our first contribution is to test directly 
inter-regional spillover effects from FDI, specifically, spillover effects from coastal FDI to 
inland cities, adding new empirical evidence to the sparse literature on interregional spillovers of 
FDI.  
Our second contribution is to test explicitly how local industrial development affects a 
region’s absorptive capacity for interregional spillovers. Existing studies on absorptive capacity 
discuss the roles of human capital, research and development (R&D), and financial markets, but 
ignore the role of local industrial development. China’s inland regions are suppliers of abundant 
natural resources and intermediate goods to industrial activities in coastal regions. Through such 
inter-industrial linkages between coastal FDI and inland mining and manufacturing, industrial 
development enhances an inland region’s absorptive capacity for receiving spillovers from 
















industrial development. Due to data availability, we discuss but do not focus on the roles of 
human capital and R&D in determining absorptive capacity.  
Finally, we use city level dataset and explicitly address endogeneity issues in estimating 
inter-regional spillover effects. We assemble a dataset covering 277 Chinese cities during the 
period 1996–2004.
 4 
Compared with studies based on Chinese provincial data, city-level data 
have advantages for studying regional spillovers: (1) A city is the unit of analysis in many 
economic geography theories (Jones et al. [20]; Neary [21] ). With China’s transition to a market 
economy, more economic policies are made and implemented by city governments. (2) More 
geographically disaggregated data can reduce measurement error (Hanson [23]); and the city 
level data also provides a larger sample size and more variations than does the province level 
sample (Jones et al.[20] ). (3) Empirically, a city panel dataset allows us to control for 
unobservable city-specific factors that affect economic growth or coastal FDI. To further deal 
with the concern that coastal FDI and inland city’s FDI may be endogenous, we adopt the two 
stage least square (2SLS) fixed effect model, which will be elaborated in the next section.  
We divide our sample into two groups: 107 coastal cities and 170 inland cities (Appendix 
B lists all cities) and construct measures of effective coastal FDI to which an inland city can be 
exposed, using weights based on the city’s distance to coastal FDI. We use the 2SLS fixed effect 
models to estimate the magnitude of inter-regional spillovers from FDI in coastal cities and to 
assess whether the development of an inland city’s mining and manufacturing industries affects 
its ability to capture spillovers from coastal FDI.   
                                                 
4
 Mainland China is composed of 31 provincial level administrative districts since 1997, including 22 provinces, 5 
autonomous regions, and 4 municipalities. In this paper, all provincial level administrative districts are called 
“provinces” for simplicity. Prefectural level cities are administrative units under provinces and autonomous regions. 
















The analysis suggests that a one billion yuan increase in effective coastal FDI is 
associated with about 0.058 percentage point increase in the GDP growth rate of an inland city; 
or a one standard deviation increase in effective coastal FDI raises the average GDP growth rate 
of an inland city from 9.6% to 12.7%. In addition, the extent of FDI inter-regional spillovers 
depends on inland regions’ industrialization. Highly industrialized inland cities gain most 
spillovers from coastal FDI, while less industrialized inland cities gain much less. We also find 
that FDI in eastern coast has the largest impact on the growth of inland cities. This may be due to 
a relatively higher concentration of ordinary trade in eastern provinces. Ordinary trade generates 
larger inter-industrial linkages with inland regions than does processing trade as the latter is 
based largely on processing imported inputs.   
          The next section review briefly related literature. Section 3 provides a theoretical framework 
and describes the econometric specification. Section 4 describes the data and discusses the 
econometric issues. Section 5 presents estimation results and robustness checks; and Section 6 
concludes. 
2. Literature Review 
          Existing studies on inter-regional spillover effects of FDI are only a few, even fewer on 
inter-regional spillovers from coastal FDI to inland regions. Here we first argue that coastal FDI 
may promote growth in inland regions through at least three channels. First, coastal FDI 
stimulates internal migration because coastal foreign firms pull surplus labor from inland 
regions.
5
 When skilled migrant workers who have worked for coastal foreign firms move back to 
inland firms, technology diffusion may take place (Bao et al.[24]; Fosfuri et al.[25]; Görg and 
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 Cai and Wang [23] show that in 2000 there were 124.6 million internal migrants in China, of whom 73.4% were 
inter-provincial migrants. The eastern provinces are the main destination for inter-regional migrants. More than 60% 
of immigrants in eastern provinces were from inland regions. Bao et al. [24] find that when real FDI rose by 1%, 
















Strobl [26]). Second, R&D activities in FDI firms might generate inter-regional knowledge 
spillovers (Bronzini and Piselli [27]; Funke and Niebuhr [28]; Keller [29]; Kuo and Yang [30] ). 
Third, coastal FDI may develop inter-industrial linkages with inland firms, providing inland 
firms opportunities to gain scale economies and productivity improvement through links in the 
supply chain (Javorcik [8]; Kugler [31]; Liu [32]). In this study, our primary goal is to test the 
existence of inter-regional spillover effects, not the specific channels that mediate inter-regional 
spillovers. 
A few studies have used firm level data to test spillovers from FDI but reached 
inconsistent conclusions. Girma and Wakelin [33] use firm-level data in UK and find that 
domestic firms are not positively influenced by foreign firms in other regions. Girma and Gong 
[34] use state-owned enterprises (SOE) data in 1999–2002 from China and find that foreign 
firms do not benefit SOEs in other regions. 
6
 Javorcik [8], Kugler [31], and Liu [32] use firm-
level data from Lithuania, Columbia, and China, respectively, and find a positive impact of FDI 
on domestic firms’ productivity. Liu et al. [36] find backward and forward FDI spillovers among 
firms at the regional level. The inconsistent findings on FDI spillover effects using firm level 
data are possibly due to large firm heterogeneity: firms of different characteristics benefit from 
FDI differentially. 
However, using aggregated data, a few studies confirm the positive inter-regional 
spillover effects from general investment or FDI. Brun et al. [37] and Zhang and Felmingham 
[38] use panel datasets of Chinese provinces during the period 1981–1998 and 1984-1998, 
respectively, and find that economic growth in coastal regions has a positive impact on economic 
growth of inland regions. Both studies suffer from endogeneity problems in their specifications 
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This finding is consistent with Hale and Long [35] who find that FDI promotes the performance of private firms but 

















since inland regions’ economic growth can affect economic growth of coastal regions as well. 
This possible reverse causality might bias their estimated inter-regional spillover effects. Kuo 
and Yang [30] use provincial-level data in China and find inter-regional spillovers from 
knowledge capital. Although they mention FDI as an important medium for knowledge capital, 
they do not estimate FDI regional spillovers. Madariaga and Poncet [39] use Chinese city-level 
data during 1990–2002 and find that FDI inflows affect economic growth in surrounding cities. 
They use geographic proximity as a weight to discount surrounding FDI influencing a city, but 
they assign long distances a zero weight, resulting in estimates of inter-regional spillovers over a 
relatively small geographic area, possibly identified by FDI-abundant coastal cities. Although 
they do provide evidence of geographically-mediated spillovers from foreign investment, they do 
not provide evidence on the ability of coastal FDI to promote growth in the inland economy.  
           Many studies also find that a region’s absorptive capacity affects its ability to capture the 
FDI spillovers. Borensztein et al. [1] and Kuo and Yang [30] find that human capital is an 
important determinant of the capacity to absorb spillovers from FDI and R&D. Other factors that 
affect absorptive capacity could be development of financial markets (Alfaro et al., [40]), R&D 
(Kinoshita [41]), and “technology gap” between domestic firms and foreign firms (Glass and 
Saggi [42]; Kokko et al. [43] ). However, existing studies ignore an important factor that affects 
absorptive capacity—local industrial development. When firms in inland regions serve as 
upstream suppliers for foreign firms in FDI concentrated regions by providing domestic 
intermediate goods, they can learn advanced technology and management through such 
“backward” spillovers (Javorcik, [8]; Kugler [31]; Liu [32] ); therefore, the degree of 
development of local industries affects the local absorptive capacity to gain spillovers from 
















        We aim to both estimate the inter-regional spillovers of coastal FDI in China and assess the 
impact of an inland city’s industrial development on its capacity for reaping spillovers, providing new 
empirical evidence for inter-regional spillover effects of FDI. 
3. Theory and Specification 
In China, mining and heavy industries are concentrated highly in inland provinces; light 
industries, coastal provinces. In coastal regions, FDI is concentrated highly in light industries.
7
 
This regional division of industrialization results in massive and frequent transactions between 
coastal and inland provinces. Despite some degree of protectionism resulting from local 
governments erecting trade barriers to protect local firms from outside competition (Young [44]), 
inter-provincial trade prospers.
8
 Meng and Qu [46] use inter-regional input-output tables in 1987 
and 1997 to decompose industrial output growth and find that eastern and southern coastal 
regions are the most important destinations for industrial output of central, northwestern, and 
southwestern regions, especially for the mining and manufacturing industries. For example, 
about 40% of rail transportation capacity is used for shipping coal across regions. Foreign firms, 
mainly entering the manufacturing sector, need energy, raw materials, and intermediate goods 
supplied by inland China.
9
 Hence, coastal foreign firms who use domestic inputs provide inland 
firms the opportunity to gain scale economies. Foreign firms’ products also provide inputs to 
inland firms, enhancing productivity of inland firms through better intermediate and capital 
goods. These backward and forward linkages imply that coastal FDI could contribute to 
economic growth of an inland city if the city’s industries are sufficiently developed to supply 
inputs for FDI-abundant coastal provinces. To formalize the spillover effects from coastal FDI to 
                                                 
7
 According to the 1995 Industrial Census, foreign investment in the coastal light industry was 134.5 billion, 
accounting for 60% of FDI in the coastal regions.  
8
 Holz [45] reexamines evidence for those barriers in Young [44] and finds that no support for the argument. Rather, 
Holz [45] argues that most recent studies suggest decreasing local protectionism. 
9
















inland growth, we first specify the real gross output of an inland city as a function of local 
endowments:  
                                                                                                                                     
where Y is the real GDP in an inland city; K, L, and F refer to the city’s domestic capital stock, 
labor, and foreign capital stock, respectively. The technology parameter, A, is a Solow [47] total 
factor productivity index. Total differentiating (1), the growth rate of real GDP per capita can be 
expressed as a function of the growth of endowments: 






                                                                                        
where g      ,     and    denote the growth rates of GDP per capita, technology level, domestic 
capital, labor, and foreign capital; sK, sL , and sF are returns on factors under the assumption of 
constant returns to scale and perfect competition and price normalized to 1.  
The hypothesis to be tested is whether or not productivity growth in inland cities is 
influenced by FDI in coastal cities. We assume that productivity growth in an inland city 
depends on the coastal FDI with which the inland city has industrial linkages. Assuming    has a 
linear relationship with effective coastal FDI denoted by    and the initial industrial share of city 
GDP,      an indicator of industrial development, we can specify the following equation to be 
estimated: 
              
                                                               
where subscript i refers to an inland city and t refers to year; the superscript c emphasizes 
“coastal cities.” i  represent city fixed effects—time-invariant, city specific characteristics that 
influence the growth rate. Note that industrial share is measured at the start of our sample and 
does not vary over time, and thus any direct effect of industrial share on growth is captured by 
















parameter of interest is β1, which measures effects of effective coastal FDI on growth of an 
inland city. A positive β1 means positive regional spillovers and vice versa. This specification is 
similar to the one used by Alfaro et al. [40]. 
To examine the role of inland industrial development in reaping coastal FDI inter-
regional spillovers, we estimate the second equation:   
             
                                  
                      
Model (4) is similar to model (3) except including an interaction between effective 
coastal FDI,     
   and the initial industrial share of city GDP,     The key parameter of interest 
here is   , indicating how the growth effect of coastal FDI depends on an inland city’s own 
industrial development.    is expected to be positive because the more industrialized an inland 
city is, the more spillovers it can gain from coastal FDI. 
10
 
4. Data and Econometric Issues 
We use a comprehensive city level dataset released by the National Bureau of Statistics 
of China.
11
 The dataset is an unbalanced panel of 2,229 observations that cover 277 Chinese 
prefectural level cities and municipalities from 1996 to 2004. The sample accounts for 96% of 
prefectural level cities and municipalities, 92% of GDP, and 76% of FDI inflows in mainland 
China during that period and hence represents much of the Chinese economy.
12
 The dataset 
contains a wealth of information on population, employment, industry structure, GDP, and 
                                                 
10
 Due to lack of good quality data on human capital, R&D, and financial development at the city level, we 
experiment testing the role of human capital but leave other aspects of absorptive capacity for future studies. 
11
 The National Bureau of Statistics of China authorizes Michigan University China Data Center to release the data, 
available at www.chinadataonline.com. 
12
 We calculate these numbers by dividing the sample GDP or FDI by the average national GDP or FDI over the 
sample years. The national GDP and FDI data are obtained from China Macroeconomic Statistics Yearbook, 




















4.1. Splitting the Sample and Measuring City Growth Rates 
We divide cities into two groups: 107 cities in coastal provinces
 
 and 170 cities in inland 
provinces 
 
(“coastal cities” and “inland cities” hereafter, respectively, listed in Appendix B). 
Table 1 compares the average GDP and the average FDI inflows in these two groups. Coastal 
cities on average account for 85% of FDI inflows and 69% of GDP in the sample.  
To calculate the growth rate of real GDP per capita for each inland city, we deflate 
nominal GDP per capita by provincial level consumer price index (CPI). Although the city level 
price index is the ideal deflator, it is not available in China.
14
  
4.2. Measuring Effective Coastal FDI 
Following Keller’s method to measure the effective foreign countries’ R&D to which a 
country is exposed (Keller [29]), we use a weighted average of the coastal FDI to which an 
inland city is exposed to measure effective coastal FDI. Specifically, we calculate         
        where       is the amount of FDI inflows in a coastal city j; Dij is the distance in 1,000 
kilometers between inland city i and coastal city j; and       works as a discount factor, 
meaning that the larger the distance between two cities, the less effective coastal FDI by which 
an inland city could be influenced.
 15
 This interpretation is reasonable since longer distance 
                                                 
13
 Under the administration of a prefecture level city or a municipality are districts and counties. The administrative 
boundaries of some prefectural cities changed during the sample years. There are mainly three types of changes in 
cities’ administrative scope and division: 1. changing the administrative divisions among districts within a city; 2. 
combining some counties into districts under the administration of the same city; 3. combining some adjoining areas, 
counties, or cities into one city, using the name of the main city thereby changing. The third type of change affects a 
city’s boundary. The change of boundaries makes difficult the comparison of economic indicators over time. 
Therefore, the 2229 observations in our sample are those left after we exclude pre-change observations of cities 
which changed their boundaries. 
14
 Province CPI data are from the Chinese Provincial Statistical Yearbooks, available at www.chinadataonline.com.  
15
 The reason to use 1000 kilometers instead of 1 kilometer as the unit of distance is that the latter will make 
         
















implies higher transportation costs, which make difficult inter-regional migration and access to 
coastal markets. In addition, geographic proximity affects the speed and magnitude of 
technology diffusion from FDI firms to domestic or inland firms (Jaffe and Trajtenberg [48]; 
Keller [29]).         
      measures the effective FDI in coastal city j that might affect inland 
city i, and         
     
  stands for the total effective FDI from all coastal cities for an 
inland city i. The 170×107 distance combinations ensure large variations in the effective coastal 
FDI variable.   
The value of δ represents the speed at which the spillover effects from coastal FDI 
attenuate with distance. No studies on FDI regional spillovers have estimated the value of δ. 
Keller [29] estimates the value of δ to be around 1 for the R&D regional spillovers. Thus, here 
we assume δ equals 1, and the coastal FDI variable becomes        
    
 , which resembles 
the construction of the inverse distance weighted market potential index in regional science 
studies where the spatial decay parameter is assumed to be one (Head and Mayer [49]). As 
robustness checks, we also specify different values of δ: 0.3, 0.8, 1.2, and 2, but our results 
remain pretty similar. Therefore, in the rest of the paper we report only the results based on δ=1.   
Different types of FDI enter different coastal regions. For example, south coastal 
provinces attract FDI mainly engaging in processing trade; eastern coastal provinces, ordinary 
trade. In addition to estimating the average inter-regional spillovers, we also estimate the level of 
FDI spillovers from different coastal regions and how industrial linkages affect these different 
spillovers. To do so, we decompose total effective coastal FDI into effective coastal FDI in the 
north, east, northeast, and south coastal, respectively (provinces in these four regions are listed in 
Appendix B). The regression equations are similar to (3) and (4) except we replace         
















The data for actually utilized foreign capital are available at the city level but actually 
utilized FDI are not. However, actually utilized FDI inflows account for 89% of actually utilized 
foreign capital in China during the sample years.
16
 Following the literature (Wei, [50]; Song et al. 
[51]; Jones et al.[20]), we use actually utilized foreign capital as a proxy for actually utilized FDI. 
FDI in U.S. dollars is converted to Chinese yuan by the annual average exchange rates published 
by the Federal Reserve Bank.
17
 
4.3. Measuring Other City Characteristics 
To test whether the impact of coastal FDI depends on an inland city’s degree of 
industrialization, we use initial industrial share to measure inland city’s industrialization, defined 
as the share of mining and manufacturing industries in GDP in 1996.
18
 Note that industrial 
development is endogenous since it is affected by a city’s economic growth and other 
unobservable factors, but initial industrial share is regarded as exogenous and can serve as a 
proxy for the extent of industrialization in an inland city. 
To estimate models (3) and (4), we must directly control for the level of investment, both 
domestic and foreign, located in inland cities. Following Alfaro et al. [40], we use the ratio of 
domestic fixed asset investment to city GDP as the proxy for domestic investment. This measure 
can avoid errors arising from measuring capital stock.
19
 In a robustness check, we also use a 
measure of the growth rate of capital based on the perpetual inventory method. Similarly, foreign 
investment is measured as the ratio of foreign capital investment to city GDP. Growth in the 
labor force is measured by the city’s population growth rate.   
                                                 
16
 Data source: All China Marketing Research, available at www. chinadataonline.com.  
17
 Available at www.federalreserve.gov. 
18
 In the available city level data, the mining industry and the manufacturing industry are grouped in one category 
and cannot be separated.    
19
 Perpetual inventory method (PIM) is often used to measure capital stock. However, PIM is very likely to bias the 
parameter estimation of the production function because it is based on a set of strict assumptions, such as no 

















D´emurger [53] suggests that infrastructure construction, including transportation and 
telecommunications, correlates strongly with economic growth. We also control for the 
availability of infrastructure in an inland city, measured by a city’s annual turnover volume of 
public transportation passengers per 100 residents. Other measures of infrastructure, such as road 
mileage, are not consistently available. 
Year dummies,   , control for macro shocks which move an inland city’s growth rate and 
independent variables simultaneously, such as exchange rate fluctuations. Many development 
policies are made or implemented at the city level in China. Such policy variation is hard to 
quantify. If the policies are time-invariant, they will be absorbed by city fixed effect   . 
4.4. Endogeneity Issues 
The major concern in estimating equations (3) and (4) is endogeneity. Regressors, such as 
industrial development and FDI inflows, may be correlated with unobservables in the error term 
and bias the estimates. We address potential endogeneity issues in several ways. First, the use of 
city level data, which is more disaggregated than provincial level data, avoids reverse causality 
between growth rate and effective coastal FDI. As Table 1 shows, inland cities have much 
smaller economies than do coastal cities. A single inland city is unlikely to influence total FDI 
inflows in coastal cities. Second, except for initial industrial share, other independent variables 
are lagged by one year to further reduce reverse causality. Third, we use both the city fixed 
effects and the year fixed effects to control for more unobserved, time-invariant city attributes 
and unobserved, year-specific shocks common to all cities. The fixed effect model is preferred to 
the random effect model because the former yields consistent estimates when the assumption of  
E(uit|Xit) = 0 is violated (Baltagi [54]). Finally, to deal with potential dependence of local FDI on 
















own FDI to GDP, using its two-year lagged value. This instrumental variable (IV) is widely used 
in the existing literature (Alfaro et al. [40]; Borensztein et al.[1]; Cheng and Kwan [55]; Wheeler 
and Mody [56]). Therefore, a 2SLS fixed effect model is our preferred method. 
           Table 2 reports the summary statistics of variables and shows substantial variations across 
inland cities. For example, the real GDP per capita growth rate varies substantially from -26% to 
52% with the mean of 9.6 %; the initial share of mining and manufacturing in GDP ranges from 
20% to 83% with the mean of 44%; similar variation patterns hold for other variables such as 
effective coastal FDI, the ratio of an inland city’s own FDI to GDP, and the ratio of domestic 
investment to GDP. 
5. Results  
5.1. Estimates of Average Inter-regional Spillover Effects 
Table 3 presents the estimation results from model (3). Columns (1) and (2) report the 
benchmark OLS regression results. The coefficients of coastal FDI are not significant and 
reverse signs. Columns (3) and (4) report fixed effect estimation without the instrumental 
variable for (FDI/GDP)it-1. Controlling for the city fixed effects, the coefficient of coastal FDI 
becomes positive and is significant at the 10% level in column (3); it is marginally significant in 
column (4) (the p-value is 0.15).  
Since the 2SLS fixed effect model using (FDI/GDP)it-2 as the IV avoids the inconsistency 
of estimates, our interpretation will be based mainly on the results from the 2SLS fixed effect 
estimation. In the first stage estimation (reported in Appendix A), the estimated parameters of the 
two-year lagged FDI/GDP are significant at the 1% level, which confirms the strength of the IV. 
The results from the second stage estimation are presented in columns (5) and (6) of Table 3: the 
















IV further reduces endogeneity. The results suggest that FDI concentrated in coastal cities 
generates positive and significant spillovers to inland cities. Specifically, in column (6), the 
coefficient of effective coastal FDI is 0.058, meaning that a 1 billion yuan increase in effective 
coastal FDI is associated with a 0.058 percentage points increase in the growth rate of an inland 
city. Translating to elasticity, this implies that the elasticity of the growth rate with respect to 
effective coastal FDI is 0.74 since a 10% increase in effective coastal FDI should find a 7.4% of 
increase in the growth rate. Another way to interpret the results is to calculate how much the 
growth rate changes when effective coastal FDI increases from its mean by one standard 
deviation. Based on column (6) results, if effective coastal FDI increases from its mean of 109 
billion yuan by its one standard deviation of 52 billion yuan, the growth rate of an inland city 
increases from 9.6 % to 12.7%, an increase of 33% relative to the mean growth rate. This finding 
is consistent with Whalley and Xin [57] who argue that inward FDI may have contributed over 
40% of China’s economic growth in 2003 and 2004 and that without this FDI the overall GDP 
growth rate could have been around 3.4 percentage points lower.  
Our estimated spillovers from coastal FDI are much larger than R&D regional spillovers 
estimated by Kuo and Yang [30], suggesting that coastal FDI contributes to inland regions by 
multiple potential channels, such as labor turnover and technology spillovers from foreign firms’ 
R&D.
20
 Unlike coastal exports which have no significant influence on inland regions (Fu [58] ) 
coastal FDI has inter-industry linkages to introduce more advanced technology and physical 
capital than do processing exports and hence facilitates economic growth of inland regions. 
However, testing exact channels through which coastal FDI promotes inland cities’ growth is 
beyond the scope of the current paper. 
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Our results also imply that regional spillovers from coastal FDI have reduced regional 
inequality in China. Coastal cities grow faster than inland regions during 1996–2004: the average 
growth rates of real GDP per capita in coastal and inland cities are 10.9% and 9.6%, respectively, 
without any evidence for convergence. However, had it not been for FDI regional spillovers, the 
weighted average growth rate of inland cities would have been 4.9%.
21
 Inland regions would not 
have grown as rapidly as they did without spillovers from coastal FDI. 
In Table 3, the coefficients of the ratio of domestic investment to GDP are positive and 
significant at the 1% level in all the regressions. In columns (5) and (6), the coefficients of the 
ratio of domestic investment to GDP are 0.16, consistent with the estimates from Zhang [59]. 
The growth elasticity with respect to domestic investment ratio is 0.33, implying that domestic 
investment is one of the biggest driving forces behind inland region’s growth. This is not 
surprising given that domestic investment on average accounts for 26% of GDP of the inland 
cities (in Table 2). By contrast, an inland city’s own FDI has negative and insignificant 
coefficients in 2SLS fixed effect estimation, consistent with Nunnenkamp and Stracke [3] who 
find that FDI in poor regions in India are too small to boost growth. In unreported results, we add 
the quadratic term of FDI/GDP to the regressions and find that the coefficients of the linear and 
quadratic terms of FDI/GDP are about 0.7 and 1.9, respectively, implying that the local FDI in an 
average inland city can have a positive impact on growth only if local FDI accounts for more 
than 20% of an inland city’s GDP. As shown in Table 2, an inland city’s own FDI is on average 
only 1% of GDP, far below the imputed threshold; therefore, such a small amount of FDI can 
hardly have a positive and significant impact on growth. 
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 We calculate the mean effective coastal FDI in each inland city over the sample years and multiply the mean by 
0.058 (the coefficient of effective coastal FDI). The result is the part of the growth rate increase due to coastal FDI 
spillovers. Then we use an inland city’s GDP as a weight and find that the weighted average growth rate of inland 
cities due to coastal FDI spillovers is 4.7%. Therefore, had it not been for FDI regional spillovers, the weighted 
















The coefficients of infrastructure variable are positive but insignificant. This finding is 
different from D´emurger [53] who finds that transportation boosts economic growth at the 
province level in China, but is consistent with Jones et al. [20] who find that a big part of 
economic activities depend on inter-city transportation more than intra-city transportation, 
possibly because transportation networks within a city may be less important than cross-city 
networks in a province.  
5.2. Accounting for Absorptive Capacity 
         Table 4 reports the results from estimating model (4), testing the hypothesis that an inland 
city’s industrial development affects the city’s ability to absorb FDI spillovers. The key variable 
is the interaction between an inland city’s industrial development and coastal FDI. Its 
coefficients are positive and significant at the 1% level in both the fixed effect and 2SLS fixed 
effect estimations. In the 2SLS fixed effect estimation (columns (3) and (4)), the coefficients of 
the interaction terms are 0.24, suggesting that FDI inter-regional spillovers take place in highly 
industrialized inland cities. For example, in Panzhihua, a southwestern city specializing in the 
steel industry, the initial share of mining and manufacturing in GDP is 0.68; based on the 
estimate in column (4), an increase in effective coastal FDI by one standard deviation causes the 
predicted growth rate to increase by 5.9 percentage points, or by 15.5%. As another example, 
Nanchong, a city whose initial share of mining and manufacturing in GDP is 0.23, a one standard 
deviation increase in effective coastal FDI causes growth rate to increase by 0.17 percentage 
points.
22
 The results and examples demonstrate that highly industrialized inland cities gain more 
from coastal FDI while less industrialized inland cities gain less spillovers from coastal FDI, 
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 If the initial share of mining and manufacturing in GDP is 0.68 and coastal FDI increases by one standard 
deviation of 52 billion yuan, the growth rate increase is calculated by the formula: (-0.052+0.24×0.68)×0.52=0.059, 
where -0.052 and 0.24 are coefficients in column (6) in Table 4. By the same token, if the initial share of mining and 
















supporting our hypothesis that industrial development enhances absorptive capacity of an inland 
city for FDI inter-regional spillovers.  
5.3. Effects of FDI in Different Coastal Regions 
Table 5 reports the estimated spillovers from four different coastal regions and how 
industrial development affects the spillovers. Columns (1) and (2) show that east China’s FDI 
generates the largest spillovers into inland cities: the coefficients of effective FDI from the east 
are about 0.096 and significant at the 5% level. However, other coastal regions do not have a 
positive and significant growth effect on the inland cities.         
It is interesting to note that although eastern and southern coastal regions are the two 
main destinations for FDI inflows, southern FDI does not generate as many spillovers into inland 
regions as does eastern FDI. This may be due to different FDI structures in the two regions. Fu 
[58] uses Chinese provincial data from 1990–1999 and finds no evidence of spillovers from 
coastal export activity into inland regions. She argues that this is because nearly half of export 
activity in coastal provinces is processing trade that does not provide inter-industry linkages to 
inland regions. In our data half of FDI in China is export-oriented but export patterns in the east 
and south are quite different. The five eastern provinces attract more firms in ordinary trade 
which needs inputs from domestic markets, while the southern region has more processing trade 
in which foreign firms’ inputs and final goods markets are overseas, hardly providing inter-
industry linkages to inland domestic firms. As shown in Table 6, Guangdong province, which 
accounts for nearly 98% of exports in the southern region, has the highest share of total exports 
that is processing exports. Using a province’s share of exports in the total regional exports as a 


















 The weighted average share of processing exports in eastern total exports is 
52.1%. This export pattern might explain why southern provinces’ FDI does not have a positive 
and significant impact on economic growth of inland regions. 
In columns (3) and (4) of Table 5 the coefficients of the interaction between industrial 
development and eastern coastal FDI are around 0.63 and significant at the 5% level,  suggesting 
that inland regions’ industrial development plays a big role in absorbing spillovers from eastern 
FDI since ordinary trade FDI in eastern region generates inter-industrial linkages with inland 
regions. By contrast, industrial development is not important for gaining spillovers from southern 
FDI, possibly because southern FDI provides less inter-industrial linkages with inland regions. 
The overall results suggest the importance of inter-industrial linkages between inland and coastal 
regions. Highly industrialized inland cities can gain spillovers from ordinary-trade-oriented 
foreign firms in the eastern coast but not from processing-trade-oriented foreign firms in the 
southern coast.  
Columns (1) and (2) of Table 5 show that the coefficients of northeastern FDI are 
negative and insignificant. When this variable interacts with initial industrial share, the 
interaction becomes negative and significant at the 5% level, meaning that more industrialized 
inland cities benefit less from the northeastern FDI. Liaoning is the only northeastern coastal 
province. Like other two northeastern inland provinces Heilongjiang and Jilin, Liaoning hosts 
heavy industries for historical reasons. Possibly, Liaoning produces heavy industry products and 
seizes the markets of inland regions’ similar products; therefore, it generates negative spillovers.  
5.4. Robustness Checks 
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Provincial exports data are from the Chinese Provincial Statistical Yearbooks, available at 
www.chinadataonline.com. Data for the share of processing exports in the total regional exports are provided by 
















We perform four types of robustness checks: alternative definition of effective coastal 
FDI, alternative measurement of capital, alternative IVs for effective coastal FDI and controlling 
for the effect of local human capital stock. 
Following the literature on market potential index, we use the inverse of distance between 
a coastal city and an inland city as weight and replace        -   
     
   by      
 
  - 
      . 
We re-run the 2SLS fixed effect regressions. Table 7 presents the estimate results of key 
variables; other control variables are included but not reported. The coefficients of this new 
effective coastal FDI are about 0.053, slightly smaller than those in Table 3, still significant at 
the 1% level. The interactions of industrial development and effective coastal FDI are 0.20 and 
significant at the 1% level, similar to the pattern in Table 4. The results from alternative 
definition of effective coastal FDI again confirm that coastal FDI has a positive effect on inland 
economy and industrial development affects spillovers that an inland city reaps. 
We also calculate the domestic and foreign capital stock growth rates by the perpetual 
inventory method, as an alternative measure of capital.
24
 The results are shown in Table 8. 
Columns (1) and (2) once again support the existence of FDI inter-regional spillovers. In 
columns (3) and (4), the interaction terms of industrial development and coastal FDI are about 
0.20, slightly smaller than those in Table 4, and significant at the 10% level, consistent with the 
previous finding that industrial development affects local absorptive capacity. 
Although we have used several methods to minimize the potential endogeneity problem, 
it is still possible that coastal FDI is correlated with some unobservable factors in the error term, 
making the estimators biased and inconsistent. To deal with this concern, we try to find an IV for 
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 The domestic capital stock is calculated as follows: We first regress      on  , and estimate the investment growth 
rate, denoted by    , to be around 17%. Following Kuo and Yang [40], we set the depreciation rate    to be 7.5%. 
Assuming    
  
     
, then               ,               ,…The foreign capital stock is calculated 
















effective coastal FDI. An ideal IV should be highly correlated with effective coastal FDI but 
uncorrelated with the error term. However, it is really hard to find such an ideal IV. Therefore, 
we use the two-year lagged effective coastal FDI as the IV. Another IV is the one-year lagged 
annual average real wage in coastal cities. This variable has variations only across years. 
However, labor cost is an important determinant of China’s FDI inflows (Cheng and Kwan [55]) 
and is highly correlated with the amount of FDI inflows. The annual average coastal real wage is 
unlikely to affect the error term in the growth equation of an inland city, suggesting that it can be 
a good IV. Table 9 shows the results from estimating (3) and (4) by using these two instrumental 
variables, where only the coefficients of key variables are reported. Again, the results are stable 
and are consistent with the view that the growth effects of FDI regional spillovers exist and local 
industrial development affects inland cities’ ability to gain FDI regional spillovers. 
We also re-estimate models (3) and (4) by excluding observations of extreme values to 
avoid the influence of outliers. Table 10 shows the results for key variables. Columns (1) and (4) 
report estimates from regressions excluding observations below the 1 percentile or above the 
99th percentile of real GDP. Columns (2) and (5) report estimates from regressions excluding 
observations below the 1 percentile or above the 99th percentile of real GDP per capita. Columns 
(3) and (6) report estimates from regressions excluding observations below the 1 percentile or 
above the 99th percentile of growth rate of real GDP per capita. The coefficients are still stable, 
once again providing consistent evidence for the existence of inter-regional spillovers from FDI 
and industrial development’s role in explaining the variations of such spillovers. 
Previous literature on absorptive capacity argues that human capital enhances local 
absorptive capacity for capturing FDI spillovers (Borensztein et al. [1]; Kuo and Yang [30]).  
However, human capital data at the city level and across years are not available in China. We 
















city since skilled cities in China tend to host more colleges and retain more graduates from 
colleges located there.
25
 The results are shown in Table 11. Adding human capital control does 
not change the role of industrial share in absorbing inter-regional spillovers from coastal FDI: the 
coefficients of industrial share interacting with coastal FDI are about 0.32 and significant at the 1% 
level. Note that the coefficients of human capital interacting with coastal FDI are negative and 
insignificant, possibly due to measurement error. The ratio of college students to city population 
is not a perfect measure for human capital stock since college students are not those who are 
directly involved in production. The share of workers with college education in manufacturing 
industry is a better measure of human capital, but such data are not available. R&D data at the 
city level and across years are not available either; therefore, we are not able to test the effect of 
R&D on absorptive capacity. 
6. Conclusion 
Analysis of inter-regional spillovers of FDI can deepen our understanding of the growth 
impact of FDI. Many developing countries try to keep a balance between fast growth and 
increasing inequality to maintain political stability. The growth effects of concentrated FDI on 
FDI-scarce regions may determine the desirability of a liberal FDI policy in developing countries. 
Using data from 277 Chinese cities over the period of 1996–2004 and applying two-stage least 
square fixed effect estimation method, this paper estimates the extent to which coastal FDI 
boosts economic growth in inland regions. We find that inter-regional spillovers from coastal 
FDI are significant, robust, and economically important: a one standard deviation increase in 
effective coastal FDI increases the growth rate of the average inland city by 33%. The magnitude 
of the inter-regional spillover effect depends on the absorptive capacity of an inland city, 
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 Other studies also use the ratio of college students to population in a city to proxy for human capital stock in a city, 
















specifically, on the development of an inland city’s mining and manufacturing industries. 
Without inter-regional spillovers of FDI, inland regions would not have grown as rapidly as they 
did. East China’s FDI, concentrated in ordinary trade industries, has the largest impact on 
economic growth of inland regions, while inland cities’ own FDI inflows seem to have no 
significant impact on local growth because of the small scales.  
Our findings suggest that inland firms’ interaction with coastal foreign firms in the 
supply chain is an important channel through which inland regions benefit from inter-regional 
spillovers from coastal FDI. Other channels, such as internal migration within China, might also 
be important channels through which technology is transferred to inland regions, which warrants 



































Notes: 1) The figure shows the spatial distribution of the average FDI inflows in China during 1996–2004. China is landlocked on the west and the north. 
The coastal regions are on the east and the south. 
























Notes: The figure shows total FDI inflows and FDI per capita  in coastal and inland provinces. Data are from the Chinese Provincial Statistics, 







































































Figure 2: FDI in China, by region and year 
Coastal Total  FDI (billion USD) Inland Total FDI (billion USD) 




































































Figure 3: Standard Deviation of FDI Inflows and GDP per capita of 
Chinese Cities, by year
FDI(USD) Real per capita GDP(yuan)
 
Notes: The figure plots the standard deviations  of FDI inflows and GDP per capita in the sample. Data are from the Chinese City Statistics, authorized 













































Table 1: Average GDP and FDI: Coastal vs. Inland Cities 
            
  Average GDP(billion yuan)     Average FDI (billion yuan) 
Year Coastal city Inland city   Coastal city Inland city 
1996 36.83 16.50   3.19 0.41 
1997 42.14 20.35   2.99 0.44 
1998 46.27 23.03   3.05 0.67 
1999 48.43 23.26   2.91 0.53 
2000 53.00 24.67   2.86 0.48 
2001 59.86 26.64   3.52 0.52 
2002 64.13 28.64   3.78 0.81 
2003 75.02 32.00   4.58 0.94 
2004 90.12 38.10   7.02 0.99 


































Table 2: Summary Statistics  
            




Growth rate Growth rate of real GDP per capita   0.096 0.076 -0.26 0.52 
Coastal FDI  
Effective coastal FDI flow to which an 
inland city is exposed,  in 100 billion 
yuan 
1.09 0.52 0.00 2.54 
Initial industrial 
share  
Share of the mining and manufacture 
industries in GDP in 1996 
0.44 0.11 0.20 0.83 
FDI/GDP 
Share of actually utilized foreign 
capital in GDP  
0.01 0.03 0.00 0.57 
Investment/GDP 
Share of investment in fixed assets in 
GDP  
0.26 0.12 0.07 0.91 
Population growth  Population growth rate   0.01 0.03 -0.30 0.48 
Infrastructure 
Turnover volume of public 
transportation passengers per 100 
residents 
1265 1035 271 138 


















Table 3: Examining FDI Inter-Regional Spillovers  
                  
Dependent variable: growth rate of real GDP per capita 
  OLS   Fixed Effect   2SLS Fixed Effect  
  (1) (2)   (3) (4)   (5) (6) 
Coastal FDI 0.00042 -0.0041   0.037* 0.031   0.059*** 0.058*** 
  (0.0050) (0.0053)   (0.021) (0.021)   (0.022) (0.022) 
FDI/GDP -0.034   -0.098    -0.19* -0.27***    -0.45 -0.44 
  (0.086) (0.089)   (0.10) (0.10)   (0.82) (0.81) 
Investment/GDP 0.092*** 0.089***   0.13*** 0.16***   0.16*** 0.16*** 
  (0.022) (0.024)   (0.036) (0.039)   (0.044) (0.044) 
Population growth  - 0.10    - 0.11   - 0.087 
    (0.094)     (0.10)     (0.099) 
Infrastructure - 0.032   - 0.060   - 0.095 
    (0.022)     (0.078)      (0.079)  
Industrial share 0.040* 0.040*    dropped dropped   dropped dropped 
  (0.021) (0.023)             
Year dummies  Yes Yes   Yes Yes   Yes Yes 
City fixed effects No No   Yes Yes   Yes Yes 
R
2
 0.35 0.33             
Sample size 820 722   820 722   698 698 
Notes: 1) Columns (1) and (2) report OLS results. Columns (3) and (4) report fixed effect estimation results. Columns (5) and (6) report 2SLS fixed effect 
estimation results with the 2-year lagged FDI/GDP as the instrumental variable for FDI/GDP. 
2) Except for Industrial share, all other independent variables are lagged by 1 year. 
3) Standard errors are in parentheses.* at 10% significance; ** at 5% significance; *** at 1% significance. 
















Table 4: Estimating Industrial Development's Role in FDI Inter-Regional 
Spillovers 
            
Dependent variable: growth rate of real GDP per capita 
  Fixed Effect   2SLS Fixed Effect  
  (1) (2)   (3) (4) 
Coastal FDI -0.095* -0.10*   -0.054 -0.052 
  (0.047) (0.046)   (0.046) (0.047) 
Industrial share ×Coastal 
FDI 
0.29*** 0.28***   0.24*** 0.24*** 
  (0.091) (0.089)   (0.091) (0.091) 
FDI/GDP -0.2 -0.28   -0.41 -0.4 
  (0.1) (0.1)   (0.81) (0.8) 
Investment/GDP 0.13*** 0.16***   0.17 0.17 
  (0.036) (0.039)   (0.044) (0.044) 
Population growth  - 0.12   - 0.095 
    (0.1)     (0.098) 
Infrastructure - 0.039   - 0.076 
    (0.078)     (0.079) 
Industrial share  dropped dropped   dropped dropped 
Year dummies  Yes Yes   Yes Yes 
City fixed effects No No   Yes Yes 
Sample size 820 722   698 698 
Notes: 1) Columns (1) and (2) report fixed effect estimation results. Columns (3) and (4) report 2SLS fixed effect estimation 
results with the 2-year lagged FDI/GDP as the instrumental variable for FDI/GDP. 
2) Except for Industrial share, all other independent variables are lagged by 1 year. 
































Table 5: Estimating FDI Inter-Regional Spillovers, by Coastal Regions    
          
Dependent variable: growth rate of real GDP per capita     
  (1) (2) (3) (4) 
  Northern FDI  0.16  0.16 0.23  0.23 
  (0.11) (0.11) (0.24) (0.24) 
  Eastern FDI  0.097** 0.096** -0.20 -0.21 
  (0.043) (0.043) (0.14) (0.15) 
   Northeastern FDI  -0.24 -0.23  0.83* 0.86* 
  (0.19) (0.19) (0.47) (0.47) 
  Southern FDI -0.072  -0.068 -0.27  -0.26 
  (0.15) (0.15) (0.46) (0.46) 
 Industrial share ×Northern  FDI      -0.15  -0.15 
      (0.43) (0.43) 
 Industrial share ×Eastern   FDI      0.62** 0.63** 
      (0.30) (0.30) 
 Industrial share ×Northeastern 
FDI  
    -2.60** -2.69** 
      (1.13) (1.13) 
 Industrial share ×Southern  FDI      0.69 0.65 
      (1.00) (1.00) 
FDI/GDP -0.42  -0.41  -0.29  -0.29 
  (0.81) (0.81) (0.80) (0.78) 
Investment/GDP 0.16*** 0.15*** 0.14***  0.14*** 
  (0.044) (0.044) (0.044) (0.045) 
Population growth  - 0.087  - 0.11 
    (0.099)   (0.098) 
Infrastructure - 0.090 - 0.075 
    (0.079)   (0.078)  
Industrial share dropped dropped dropped dropped 
Year dummies Yes Yes Yes Yes 
City fixed effects Yes Yes Yes Yes 
Sample size 698 698 698 698 
Notes: 1) This table reports estimates by separating effective coastal FDI variable into four coastal FDI variables, each for one 
coastal region. 
2) Northern, eastern, northeastern and southern coastal FDI respectively mean FDI inflows in the cities in northern, eastern, 
northeastern and southern coastal provinces.  
3) Except for Industrial share, all other independent variables are lagged by 1 year. 
4) The instrumental variable is the 2-year lagged FDI/GDP. 



















Table 6: The Share of  Processing Exports in Total Exports, Selected Provinces 
                      
    Southern provinces   Eastern provinces 
          
  
          
Year   Guangdong  Guangxi Hainan Fujian Jiangsu  Shandong  Shanghai Zhejiang  
1996   79.5 26.2 15.1   51.9 48.4 50.3 57.9 28.2 
1997   73.5 13.8 14.1   50.4 52.4 54.9 60.4 26.0 
1998   77.0 14.5 12.2   53.1 54.0 54.9 60.4 23.8 
1999   77.7 17.1 12.6   52.6 53.8 53.0 61.3 22.1 
2000   78.1 15.2 13.4   49.1 53.0 51.5 58.3 20.4 
2001   80.2 15.2 11.0   47.8 52.7 49.1 56.9 20.2 
2002   78.7 16.3 11.4   48.0 55.3 47.9 54.4 17.2 
2003   77.3 13.4 11.6   50.4 61.9 46.6 57.0 17.5 
2004   76.0 16.9 11.8   49.6 65.0 48.4 58.2 19.3 













































Table 7: Sensitivity of Results to Alternative Definition of Coastal FDI  
  
Dependent variable: growth rate of real GDP per capita 
  (1) (2) (3) (4) 
Coastal FDI  0.054*** 0.053*** -0.039 -0.038 
  (0.02) (0.02) (0.039) (0.039) 
Industrial share ×Coastal 
FDI  
- - 0.20***  0.20*** 
      (0.075) (0.074) 
Year dummies Yes Yes Yes Yes 
City fixed effects Yes Yes Yes Yes 
Sample size 698 698 698 698 
Notes:1) This table reports results when effective coastal FDI is defined as         -       
. 
2) Unreported independent variables in columns (1) and (3) include FDI/GDP, Investment/GDP. Unreported independent 
variables in columns (2) and (4) include FDI/GDP, Investment/GDP, Population growth, and Infrastructure.   
3) Except for Industrial share, all other independent variables are lagged by 1 year. 
4) The instrumental variable for FDI/GDP is the 2-year lagged FDI/GDP. 










































Table 8: Sensitivity of Results to Alternative Capital Measures 
    
Dependent variable: growth rate of real GDP per capita 
  (1) (2) (3) (4) 
Coastal FDI  0.093* 0.091*  -0.0064 -0.0026 
  (0.050) (0.048) (0.057) (0.057) 
Industrial share ×Coastal FDI  - - 0.21* 0.20* 
      (0.11)  (0.11) 
Year dummies Yes Yes Yes Yes 
City fixed effects Yes Yes Yes Yes 
Sample size 628 628 628 628 
Notes: 1) This table reports results for the estimation of a growth equation which includes growth rates of domestic capital and 
foreign capital stock. Other variables are defined as Tables 3 and 4. 
2) Except for Industrial share, all other independent variables are lagged by 1 year. 
3) The instrumental variable is the 2-year lagged growth rate of the foreign capital stock.    
4) Standard errors are in parentheses.* at 10% significance; ** at 5% significance; *** at 1% significance. 
 










































Table 9: Sensitivity of Results to Use of Instrumental Variables for Coastal 
FDI 
          
Dependent variable: growth rate of real GDP per capita     
  (1) (2) (3) (4) 
Coastal FDI 0.056** 0.054** -0.075 -0.073 
  (0.027) (0.028) (0.055) (0.055)  
Industrial share ×Coastal FDI - - 0.27*** 0.26*** 
      (0.097)  (0.098) 
Year dummies Yes Yes Yes Yes 
City fixed effects Yes Yes Yes Yes 
Sample size 698 698 698 698 
Notes: 1) Columns (1) and (3) include unreported independent variables: FDI/GDP and Investment/GDP. Columns (2) 
and (4) include unreported independent variables: FDI/GDP, Investment/GDP, Population growth and Infrastructure.    
2) Except for Industrial share, all other independent variables are lagged by 1 year. 
3) The instrumental variables include the 2-year lagged FDI/GDP, the 2-year lagged effective coastal FDI and the 1-year 
lagged annual average real wage in coastal cities. 


















Table 10: Sensitivity of Results to Samples Excluding Extreme Observations 
              





























of real GDP 
per capita 
growth rate 
  (1) (2) (3) (4) (5) (6) 
Coastal FDI 0.055** 0.055*** 0.055*** -0.053  -0.11 -0.053  




- - - 0.23* 0.35***  0.23***  
         (0.091) (0.091) (0.078) 
Year dummies Yes Yes Yes Yes Yes Yes 
City fixed effects Yes Yes Yes Yes Yes Yes 
Sample size 689 689 683 689 689 683 
Notes: 1) All columns include unreported independent variables: FDI/GDP, Investment/GDP, Population growth and Infrastructure.    
2) Extreme observations refer to observations below the 1th percentile or above the 99th percentile.  
3) Except for Industrial share, all other independent variables are lagged by 1 year. 
4) The instrumental variables include the 2-year lagged FDI/GDP. 
















Table 11: Sensitivity of Results to Human Capital Control 
    
Dependent variable: growth rate of real GDP per capita 
  (1) (2) (3) (4) 
Coastal FDI  0.062*** 0.063***  -0.0037 -0.0039 
  (0.022) (0.022) (0.067) (0.067) 
Industrial share ×Coastal FDI  - - 0.33*** 0.32*** 
      (0.093)  (0.093) 







    
Year dummies Yes Yes Yes Yes 
City fixed effects Yes Yes Yes Yes 
Sample size 628 628 628 628 
Notes: 1) Columns (1) and (3) include unreported independent variables: FDI/GDP, Investment/GDP, Human capital and Initial 
industrial share. Columns (2) and (4) include unreported independent variables: FDI/GDP, Investment/GDP, Population growth 
and Infrastructure, Human capital and Initial industrial share. 
2) Except for Industrial share, all other independent variables are lagged by 1 year. 
3) The instrumental variable is the 2-year lagged FDI/GDP.    




































The First Stage Estimation Results 
          
Dependent variable: FDI/GDP 
  (1) (2) (3) (4) 
  lagged FDI/GDP -0.12*** -0.12*** -0.12*** -0.12*** 
  (0.041) (0.041) (0.041) (0.041) 
Coastal FDI 0.0038 0.0043 -0.0099 -0.0083  
  (0.0089) (0.0089) (0.019) (0.019) 
Industrial share*Coastal FDI - - 0.030 0.027  
      (0.037) (0.037) 
Investment/GDP 0.0097  0.0085  0.010  0.0093 
  (0.018) (0.018) (0.018) (0.018) 
Population growth  - -0.018 -  -0.017 
    (0.041)   (0.041) 
Infrastructure  - 0.022  - 0.020  
    (0.032)    (0.032)  
Year dummies  Yes Yes Yes Yes 
City fixed effects Yes Yes Yes Yes 
Sample size 698 698  698 698 
Notes: 1) Columns (1) and (2) report the first stage estimates for model  (1) and columns (3) and (4) report the first stage 
estimates for model (2).    





























Appendix B: Classification of Provinces and Cities 
 
         Coastal provinces in north China are Beijing, Hebei and Tianjin. Coastal provinces in east 
China include Fujian, Jiangsu, Shandong, Shanghai and Zhejiang. Liaoning is the only coastal 
province in northeast China. Coastal provinces in south China are Hainan, Guangdong and 
Guangxi. Source: www.xzqh.org/quhua. (Note: This website combines south China and central 
China into “Central China.” In this paper, we separate three coastal provinces located in south 
China from the Central China. ) 
 
          Cities in coastal provinces are defined as coastal cities. Coastal regions include 12 
provinces: Beijing, Fujian, Guangdong, Guangxi, Hainan, Hebei, Jinagsu, Liaoning, Shandong, 
Shanghai, Tianjing, and Zhejiang.  
 
           Cities in inland provinces are defined as inland cities. Inland regions include 18 provinces: 
Anhui, Chongqing, Gansu, Guizhou, Heilongjiang, Henan, Hubei, Hunan, Inner Mongolia, 
Jiangxi, Jilin, Ningxia, Qinghai, Shaanxi, Shanxi, Sichuan, Xinjiang, and Yunan. Tibet is not 
included due to missing data. 
 
Inland cities: Ankang, Anqing, Anshun, Anyang, Baicheng, Baishan, Baiyin, Baoji, 
Baoshan, Baotou, Bayannaoer, Bazhong, Bengbu, Bozhou, Changchun, Changde, Changsha, 
Changzhi, Chaohu, Chengdu, Chenzhou, Chifeng, Chizhou, Chongqing, Chuzhou, Daqing, 
Datong, Dazhou, Deyang, Dingxi, Erdos, Ezhou, Fuyang, Fuzhou, Ganzhou, Guang'an, 
Guangyuan, Guiyang, Guyuan, Hanzhong, Harbin, Hebi, Hefei, Hegang, Heihe, Hengyang, 
Hohhot, Huaibei, Huaihua, Huainan, Huanggang, Huangshan, Huangshi, Hulunbeir, Jiamusi, 
Ji'an, Jiaozuo, Jiayuguan, Jilin, Jinchang, Jincheng, Jingdezhen, Jingmen, Jingzhou, Jinzhong, 
Jiujiang, Jiuquan, Jixi, Kaifeng, Karamay, Kunming, Lanzhou, Leshan, Liaoyuan, Lijiang, 
Lincang, Linfen, Liuan, Liupanshui, Longnan, Loudi, Luliang, Luohe, Luoyang, Luzhou, 
Maanshan, Meishan, Mianyang, Mudanjiang, Nanchang, Nanchong, Nanyang, Neijiang,  
Panzhihua, Pingdingshan, Pingliang, Pingxiang, Puyang, Qingyang, Qiqihar, Qitaihe, Qujing, 
Sanmenxia, Shangluo, Shangqiu, Shangrao, Shaoyang, Shiyan, Shizuishan, Shuangyashan, 
Shuozhou, Simao, Siping, Songyuan, Suihua, Suining, Suizhou, Suzhou, Taiyuan, Tianshui, 
Tongchuan, Tonghua, Tongliao, Tongling, Urumqi, Weinan, Wuhai, Wuhan, Wuhu, Wuwei, 
Wuzhong, Xi'an, Xiangfan, Xiangtan, Xianning, Xianyang, Xiaogan, Xining, Xinxiang, Xinyang, 
Xinyu, Xinzhou, Xuancheng, Xuchang, Yaan, Yan'an, Yangquan, Yibin, Yichang, Yichun, 
















Zhangjiakou, Zhangye, Zhaotong, Zhengzhou, Zhongwei, Zhoukou, Zhumadian, Zhuzhou, 
Zigong, Ziyang, Zunyi. 
 
Coastal cities: Anshan, Baoding, Beihai, Beijing, Benxi, Cangzhou, Changzhou, 
Chaoyang, Chaozhou, Chengde, Dalian, Dandong, Dezhou, Dongguan, Dongying, Fang 
chenggang, Foshan, Fushun, Fuxin, Guangzhou, Guigang, Guilin, Haikou, Handan, Hechi, 
Hengshui, Hangzhou, Heyuan, Heze, Hezhou, Huaian, Huizhou, Huludao, Huzhou, Jiangmen, 
Jiaxing, Jieyang, Ji'nan, Jinhua, Jining, Jinzhou, Laibin, Laiwu, Langfang, Lianyungang, 
Liaocheng, Liaoyang, Linyi, Lishui, Liuzhou, Longyan, Maoming, Meizhou, Nanjing, Nanning, 
Nanping, Nantong, Ningbo, Ningde, Panjin, Putian, Qingdao, Qingyuan, Qinhuangdao, Qinzhou, 
Quanzhou, Quzhou, Rizhao, Sanming, Sanya, Shanghai, Shantou, Shanwei, Shaoguan, Shaoxing, 
Shenyang, Shenzhen, Shijiazhuang, Suqian, Taian, Taizhou, Tangshan, Tianjin, Tieling, Weifang, 
Weihai, Wenzhou, Wuxi, Wuzhou, Xiamen, Xingtai, Xuzhou, Yancheng, Yangjiang, Yangzhou, 
Yantai, Yingkou, Yunfu, Zaozhuang, Zhangzhou, Zhanjiang, Zhaoqing, Zhenjiang, Zhongshan, 
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This revision has several contributions. First, we use comprehesive city level panel data to test how 
China’s coastal FDI affects inland cities’ growth. Second, we find positive and significant inter-
regional spillovers from coastal FDI to inland cities. Third, our findings indicate that an inland city’s 
industry development positively affects its absorptive capacity to gain inter-regional spillovers. 
Fourth, we use two stage fixed effect models to reduce endogeneity problem. Fifth, we provide new 
empirical evidence on inter-regional spillovers of FDI and contribute to a very limited literature on 
inter-regional spillovers of inward FDI within a recepient country.  
